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(54) Optical network having protection configuration 



(57) A passive optical-connection network having a 
protection configuration consists of at least two subnet- 
works (1, 2), each comprising an access node (1.1. 
2.1), a feed network (1.2, 2.2), and a tree-shapecfly 
branched access network (1.3, 2.3). According to this 
protection configuration there is coupled an end (1.7, 
2.7) of a feed network (1 , 2), both over a first set (s1) of 
switches by way of operational connections (1.22 and 
2.22) to access ports (1.14 and 2.14) of the access net- 



work of the own subnetwork, and over a second set (s2) 
of switches by way of protection connections (1.23 and 
2.23) to corresponding access ports (2.14 and 1.14) of 
the access network of another subnetwork. The advan- 
tage is that corresponding parts of neighbouring similar 
subnetworks may be used multiply in failure situations 
without duplicating costly network parts. 
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Description 

A. BACKGROUND OF THE INVENTION 

1. Red erf the invention s 



The invention Ges in the field of protection systems 
for networks, such as passive optical networks. More in 
particular, it relates to a passive optical network having 
a protection configuration for applying a protection prirv to 
cipte based on multiple accessibility, such as the princi- 
ple of dual homing. 

2. Prior art 

15 

Developments are increasingly going in a direction 
of applying passive optical networks (PONs) to the 
access network, with optical-ftore connections being 
pulled through to near the subscriber (FTTC [fibre to the 
curb] or FTTH pixe to the home]). Configurations for so 
such an access network based on a PON for providing 
narrow- and wide-band communication between a main 
station and a large number of linked- up subscrfcers are 
known per se, such as, eg., from reference [1] (see 
below under C. for more details with respect to the ref- 26 
erences). Said known network comprises a tree-shaped 
branching of optical connections, hereinafter called 
access network, which is provided with a large number 
(up to approx. 2000) of branchings (or spfittings-up) at 
the subscriber connection side, and a trunk-shaped so 
open feeder, hereinafter called feed network, to an 
access node of the optical network, where a main sta- 
tion is located. In the access network, the splitting up is 
effected in two stages, i.e., a first stage (1 :1 6) directly at 
the connection to the feed network and a second stage 35 
(1 :128) nearer the subscriber connections. The lengths 
of the optical connections in the access network are rel- 
atively short (< 10 km). The length of the feed network 
may rather vary (0 - 1 00 km), depending on the position 
of the main station. To be capable, at the subscriber 40 
connection side, of detecting signals of sufficient 
strength, signal amplification is required in view of the 
high degree of splitting-up in the access network, and 
depending on the length of, in particular, the feed net- 
work. Therefore, in the known configuration there are 45 
included, at two locations in the optical connections, 
optical signal amplifiers, namely, a feeder repeater half- 
way through the feed network and a splitter repeater in 
the coupling of the feed network to the access network. 
Such an optical network is vulnerable, however, when so 
optical connections fail, namely, all the more vulnerable 
in the event of a larger number of connections and a 
longer feed network. Particularly a fixe or cable break- 
age in the feed network will have serious conse- 
quences. To minimise the consequences of failure of 55 
connections in the feed network as a result of cable 
breakage or equipment failure, the entire network might 
be duplicated. This is very costly, however, and not 
strictly necessary. In fact, as a cable breakage or equip- 



ment failure in the network occurs at a location closer to 
the subscriber side, where the access network is further 
split up, the size of the consequences will decrease. 
The known technique makes use thereof by applying a 
protection configuration in which the feed network and 
-the first stage of the access network are dupOcatedrand" 
the accepted principle of dual homing (see, e.g.. refer- 
ence [2D is appGed, with the redundant feed network 
leading to a second access node, which offers a second 
main station access to the network or also offers the 
same main station a second access to the network. An 
optical network having such a protection configuration, 
however, proportionally is still costly, especially in geo- 
graphical situations in which the probabt&ty of failure 
occurring in the duplicated part of the network, and the 
redundant part of the network being actually used, is 
slight 

In reference [3] there are disclosed self -healing 
architectures for Tiber-in-the-loop'' (FITL) networks hav- 
ing a relatively small number of connections. In a first 
version, every connection in a distribution area is also 
accessible from a main station by way of a protection 
fixe connection which runs through an adjacent distri- 
bution area. In a second version, an operational fixe 
connection in a distribution area is also used as a pro- 
tection fixe connection for an adjacent distribution 
area, with a WDM [wavelength division multiplex] tech- 
nique having a separate wavelength, being applied to 
the protection signal transport Said known setf-heafing 
architectures are not or hardly suitable tor tree-shapecfly 
branched optical networks having large numbers of net- 
work connections. 

Reference [4] describes a protection switching sys- 
tem which comprises pairs of (electrical) telecommuni- 
cation modules for processing or switching 
telecommunication signals. Each pair comprises an 
operational module and a standby module The system 
further comprises monitoring and switching means for 
switching over to the standby module upon faflure of the 
corresponding operational module with, as long as the 
standby module is stancftjy, the latter monitoring the 
operation of the operational module. The pairs of tele- 
communication modules may be connected to one 
another by means of opticai-fixe connections. If, 
according to such a protection technique, an optical net- 
work, such as the PON described above, is provided 
with a protection configuration with, e.g., the feed net- 
work and the first stage of the access network forming 
the duplicated modules, for said optical network there 
also apply the drawbacks already referred to. 

B. SU MM A RY OF THE IN VEN TION 

The object of the invention is to supply a passive 
optical-connection network provided with a protection 
configuration for applying a protection principle based 
on multiple accessibility, such as the principle of dual 
homing, which does not have the above drawback of the 
known technique This is achieved by applying a spe- 
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rific protection coupling between two or more neigh- 
bouring similar optical networks which each comprise a 
feed network and an access network (whether phased 
or not). Here, the protection coupling is such that corre- 
sponding parts, such as the feed network and posstxy 
also a first stage of the access network of a neighbour- 
ing similar optical network, may be used multiply in fail- 
ure situations. 

For this purpose, an optical-connection network 
according to the preamble of claim 1 , of a type as dis- 
closed in reference [1]. according to the invention is 
characterised as in claim 1. If the operational connec- 
tion by way of one of the feed networks actually fails, 
and is actually switched over by the protection switching 
means to the protection connection by way of the other 
feed network, such admittedly involves a loss of capac- 
ity per network connection, since in this case both 
groups of network connections must be served by way 
of one and the same feed network (in the event of 
groups with the same numbers of connections, the loss 
is 50%). Still, all connections continue to be operable, 
while a duplication of costly network parts may be omit- 
ted. Moreover, as long as the protection connection is in 
use from the main station, which is connected to the 
access node of the protection connection at a higher 
network level, the signal transport may be controlled on 
the basis of priority. Such a control, however, is not part 
of the present invention. 

The protection principle of the invention is more 
generally applicable as well. For this purpose, an opti- 
cal-connection network according to the preamble of 
claim 7, according to the invention is characterised as in 
claim 7. 

Further ernbodirnents of the optical-connection net- 
works according to the invention are summarised in the 
subclaims. 
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The references referred to above are considered 
incorporated in the present application. 

D BRIEF DESCRIPTION OF THE DRAWING 

5 

The invention will be further explained by means of 
a description of an exemplary embocfiment, with refer- 
ence being made to a drawing cornprising the following 
figures: 

10 

FIG. 1 schernaticalry shows a first ernbodirnent of 
the optical-connection network having a pro- 
tection cx>nfiguration according to the inven- 
tion; 

is FIG. 2 schematically shows a part of the protection 
configuration of a second ernbodment of the 
optical-connection network according to the 
invention; 

FIG. 3 schematically shows a part of the protection 
20 conf iguration for a bi-directional variant of the 

connection network according to FIG. 2. 

F DESCRIPTION OF EXEM PLARY EMBODIMENTS 

25 According to a first exemplary embodiment as 
schematically shown in FIG. 1, the optical-connection 
network comprises two subnetworks 1 and 2. The sub- 
network 1 (2) comprises an access node 1.1 (2.1), a 
feed network 1 2 (2.2), and an access network 1 .3 (2.3). 

30 The feed network 1.2 (22) in this example consists of 
an cpticaMfore connection 1.5 (2.5), which is coupled to 
a first end 1.6 (2.6) having the access node 1.1 (2.1). 
and is connected to a second end 1.7 (2.7) having an 
access port 1.8 (2.8) of the access network 1.3 (2.3). In 

35 the ftore connection 1 .5 (2.5), there may be included an 
optical ampfifier (not shown). The access port 1.8 (2.8) 
of the access network 1 .3 (2.3) is formed by a coupling 
member consisting of a splitting part 1.10 (2.10) and a 
switching part 1.11 (2.1 1). The access network 1 .3 (2.3) 

40 is a tree-shapedry branched passive network for opticai- 
fbre connections to a group G1 (G2) of network con- 
nections 1.12 (2.12). The group G1 (G2) comprises M 
subgroups G1 .1 .-.G1 .M (G2. 1 .-.G2.M) of network con- 
nections 1.12 (2.12) to fftxe connections of tree- 

45 shapedry branched passive network parts 1.13 (2.13), 
hereinafter cafled subtrees, of the access network 1.3 
(2.3). Each subtree 1.13 (2.13) has its own access port 
which is formed by a splitting member 1.14(2.14) hav- 
ing a first input port 1.15 (2.15) and a second input port 

so 1.16 (2.16), and having two or more output ports 1.17 
(2.17) by which fixe connections 1.18 (2.18) are cou- 
pled to the network connections 1.12 (2.12) of a sub- 
group in question. The splitting part 1.10 (2.10) of the 
access port 1 .8 (2.8) is a passive optical (1 :2M) splitter 

55 having 2M outputs 1.19 (2.19). The switching part 1.1 1 
(2.11) provides for two sets s1 and s2 each having M 
optical signal switches 1.20 (220), hereinafter called 
switches 1.20 (2.20) for short Depending on the 
required signal strength at the location of the network 
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connections 1.12 (2.12), said switches may be com- 
bined with amplffiers (not shown). The switches are 
included in the outputs 1.19 (2.19), one per output A 
first set Ui of M outputs 1.19 (2.19), in which the 
switches of the set s1 have already been included, is 5 
coupled, by way of optical-fore connections 1 .22 (2.22), 
to the first input ports 1.15 (2.15) of the M splitting mem- 
bers 1.14 (2.14). A second set 1^ of M outputs 1.19 
(2.19), in which the switches of the set s2 are included, 
is coupled, by way of optical-fibre connections 1.23 w 
[223) to the second input ports 1.16 (2.16) of the split- 
ting members 2.14 (1 .14) of the other subnetwork 2(1). 

In undisturbed operation, when the two subnet- 
works are fully operational, the switches 1.20 and 2.20 
of the sets s1 in the switching parts 1.11 and 2.11 of the is 
access ports 1.8 and 2.8 of both subnetworks 1 and 2 
are in the closed position (position st1), while the 
switches of the sets s2 are in the open position (position 
st2). In the event of such positions of the switches, there 
is possfole, between the access nodes 1.1 and 2.1 and 20 
both groups of network connections, optical signal traf- 
fic, which courses fully separately over both subnet- 
works. Upon failure of at least one of the signal 
connections between the access node 1.1 (2.1) and the 
first input port 1.15 (2.15) of one of the spotting mem- 2s 
bers 1.14 (2.14) in the one subnetwork 1 (2). all 
switches 1.20 (2.20) of the first set s1 in question are set 
at the open position (position st2), and all switches 2.20 
(1 20) of the second set s2 in the other subnetwork 2(1) 
are set at the closed position (position st1). In doing so, 30 
the (closed) position of the switches 2.20 (120) of the 
first set s1 in the other subnetwork 2 (1) is not changed. 
In this case, the other subnetwork 2 (1) is in fact 
extended to a tree-shapedly branched passive optical 
network having an increased number of network con- 35 
nections, in this case the network connections of both 
groups G1 and G2. For its original group G2(G1) of net- 
work connections 2.12 (1.12), the subnetwork 2 (1) 
therefore continues to be operational, while the group 
Q1 (G2) of network connections becomes accessible by 40 
way of a protection path which was formed by switching 
over the switches 220 (120) of the second set s2 by 
way of the access node 2.1 (1.1), the optical-f bre con- 
nection 2.5 (1 .5), the access port 2.8 (1 .8), and the fbre 
connections 2.23 (123) to the second input ports 1.16 46 
(2.16) of the access ports 1.14 (2.14) of the subtrees 
1.13(2.13). 

To each of the access nodes 1.1 and 2.1 of the sub- 
networks 1 and 2, respectively, there is connected a 
main station HS1 and HS2, which transmits the signals so 
to be transported over the subnetworks in the direction 
of the network connections. At a higher network level, 
the two main stations are coupled, posstoly by way of 
other main stations, to make protection possible on the 
basis of the dual-homing princtpJa In the event of undis- 55 
turbed operation of both subnetworks, the main station 
HS1 (HS2) in question provides the signal distribution 
for the subnetwork 1 (2) in question. Upon failure of any 
signal on, e.g., one of the fbre connections 1.22 



between an output 1.19 of the access port 1.8 and the 
first input port 1 .15 of the access port 1.14 of one of the 
subtrees 1.13, e.g., due to faflure of any network com- 
ponent between the main station HS1 and one of the 
said first input ports 1.15, as a result of which at least 
the network connections of one of the subgroups G1.1.- 
-,G1.M are no longer accessHe to the signal distribu- 
tion of the main station HS1, there is switched over to 
the protection path by way of the access node 2.1 and 
the access network 22 of the subnetwork 2. The sets in 
question of switches s1 and s2 in the access ports 1.8 
and 2.8 may be such that the switching over may be 
done manually as soon as any signal faiure is estab- 
lished. Preferably, however, to each access port 1 .8 and 
2.8 there are added monotor i ng and control means, 
which monitor the presence of signal traffic on every 
fbre connection 1.22 and 222 between the access 
ports 1.8 and 2.8 and the first input ports 1.15 and 2.15 
of the access ports 1.14 and 2.14 and, upon detection 
of the failure of the signal traffic on any of the said con- 
nections 122 and 2.22, provide the switching over to 
the protection path in question (see below under the 
description of FIG. 2). 

The two subnetworks 1 and 2 have a cross bridging 
by way of the fibre connections 1.23 and 2.23, but for 
the rest should preferably be fully separated geographi- 
cally with a view to protection. At any rate, the various 
sets of switches and the associated control members in 
the access ports 1.8 and 2.8 should have separate 
power supplies. 

Basically, the set s1 of switches in the access port 
1.8 (2.8) may also be replaced by a single switch in the 
access network 1.2 (22) or in the access node 1.1 (2.1). 
The location of the set in the switching part 1.11 (2.11) 
of the access port 1.8 (2.8) may still offer an additional 
protection advantage. For this purpose, .in a variant of 
the optical-connection network, the monitoring and con- 
trol means are arranged in such a manner that, upon 
failure in a connection path between the access node 
and an access port 1.14 (2.14) of a subtree 1 .13 (2.13), 
it may be distinguished whether the failure is, or is not, 
the result of a failure exclusively in one of the connec- 
tion paths from the set s1 of switches by way of the fbre 
connections 122 (2.22) up to the access ports 1.14 
(2.14). Upon the occurrence of such a failure, the 
switches of both sets s1 are set at the open position 
(position st2), and the switches of both sets s2 at the 
dosed position (position st1). As a result, there is cre- 
ated a connection network in which, basically without 
capacity toss, the signal traffic intended for the group G1 
(G2) of network connections of the one subnetwork 1 
(2) may be led entirely by way of the access node 2.1 
(1.1) and the access network 22 (12) of the other sub- 
network 1 (2). The greater the geographical rfstance 
between the access ports 1 .8 (2.8) and 1 .14 (2.14), the 
greater the importance of said variant. 

The main stations HS1 and HS2 may be distributive 
stations, such as for CATV [cable television]. In this 
case, the subnetworks are passive optical networks 
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having uradirectional optical connections, as shown in 
FIG. 1. tn the event that the main stations are telecom- 
munication exchanges for providing bi-directional com- 
munication, such as telephony and various wide-band 
services, the optical connections in the subnetworks 5 
between the access nodes and the network connec- 
tions should be bi-directional. For this purpose, there 
may be present for each subnetwork, an identical over- 
lay network having the corresponding switches and 
amplffiers orientated in opposite (Erections, which is of 
course a costly embodiment The fixe connections of 
each subnetwork are preferably used bi-directionally, 
with the available switches and amplifiers having to be 
constructed bi-directional ry (see beta* under the 
description of Fid 3). 

The principle of the protection configuration 
descrbed with reference to FIG. 1 is also applicable to 
optical-connection networks comprising more than two 
subnetworks. Such an optical-connection network is 
descrbed using FIG. 2. The figure shews a part of the 
protection configuration of an optical-connection net- 
work comprising N*2 subnetworks. With a view to sim- 
plicity, for three subnetworks j, k and n (where j*K j*n 
and l^jXnsN) the figure shows only optical terminals 
Fj, F k , and F n for second ends (such as the second ends 
1.7 and 2.7 in FIG. 1) of the feed networks of the sub- 
networks j, k and n, and optical terminals Tj. T k and T n 
- for the terminals of the access networks (such as the 
subtrees 1.13 and 2.13 of FIG. 1) of the subnetworks j, 
k and n. The following, which is described for the j-th 
subnetwork, is applicable, mutatis mutandis, to the cor- 
responding components of the k-th and the n-th subnet- 
work. The connection Fj co ns t i tut e s the input to an 
optical spfitter SCj, which is provided with two outputs Uj 
and U2. The connection Tj constitutes the output of an 
optical combinator CSj, which is provided with two 
inputs it and (corresponding to the inputs 1.15 (2.15) 
and 1.16 (2.16) in FIG. 1). The output Uj of the splitter 
SCj and the input h of the combinator CSj are coupled 
by way of an operational optical connection wj, in which 
there is included an optical switch WSj. The output U2 of 
the splitter SCj and the input of the combinator CSk of 
the subnetwork k are coupled by way of an optical pro- 
tection connection pj, in which there is included an opti- 
cal switch PSj. The switches WSj and PSj are, by way of 
(electrical) drive connections b1 and b2, separately 
swrtchaWe from a control member Cj. In the operational 
connection wj there is also included an uncoupling 
member Mj which, by way of an uncoupling output a, 
suppGes a part of the optical-signal power (e.g., 10%) in 
the operational connection Wj to the control member O y 
The control members Cj and C* of the subnetworks j 
and k, which are optically coupled by way of the protec- 
tion connection p r are coupled by way of an electrical 
connection c^. Depending on the construction of the 
setup chosen for the control, said electrical connection 
may be constructed either as a cfirect connection 
between the consecutive control members, as drawn in 
the figure, or by way of a central control member. 



The protection configuration of FIG. 2 operates as 
follows. In the event of undisturbed operation, the 
switches WSj are in a closed position, as drawn, and 
continue to be in said position for as long as each con- 
trol member Cj, by way of the uncoupling member Mj, 
detects sufficient signal power in the operational con- 
nection Wj. If, in one of the subnetworks, e.g., the k-th 
subnetwork, the control member C* detects too Ottle or 
no longer any signal power on the operational connec- 
tion Wh by way of the uncoupling member the switch 
WSfc is set at the open position and, by way of the con- 
nection and the control member Cj, the switch PSj in 
the corresponding protection connection pj is set at the 
closed position. In this manner, the group Gk of network 
connections is again accessible, this time over a protec- 
tion path which is formed by closing the switch PSj by 
way of the feed network of the j-th subnetwork and the 
protection connection^ to the access port connected to 
the terminal T k of the access network of the k-th subnet- 
work. In said protection configuration, with each opera- 
tional connection wj< there is associated a protection 
connection pj (l£k4£N), so that the principle of dual 
homing for each group Gk continues to be fully applica- 
ble tn an embocfiment of said protection configuration 
for N=3 subnetworks, the protection connection p* is 
coupled to the second input of the combinator CSn, 
and the control members C|< and C n are coupled by way 
of a connection c,*. For N=2 subnetworks, the protec- 
tion connection p* is coupled to the second input of 
the combinator CSj, and the protection configuration is 
fully equivalent to that of the exemplary embocfiment 
according to FIG. 1. 

For the protection configuration according to FIG. 2, 
too, a variant is possible in which, in the event of a fail- 
ure as a result of a failure established in one of the oper- 
ational connections Wj, there is set up, by opening all 
switches WSj and closing all switches PSj, a connection 
network in which all groups of network connections are 
again fully accessible, albeit all of them by way of the 
main station to which the group in question has been 
allocated for applying the principle of dual homing. 

Should the number of subnetworks be three, four or 
more, it is possible to sirrply extend the described pro- 
tection principle, if necessary, to a threefold, fourfold 
etc., accessibility. To that end there are chosen, for the 
optical splitters SCj and the optical combinators CSj, 
splitters and combinators having three, four etc. outputs 
and inputs, respectively, and these are coupled to one 
another in a corresponding manner, apart from over an 
operational connection, also ever two, three etc. protec- 
tion connections, in such a manner that each splitter is 
coupled to the combinators of three, four etc. different 
subnetworks. 

For a bi-directional optical-connection network in 
which the fixe connections are used bi-directionally, the 
protection configuration may basically continue to be 
the same. In the return-signal direction, the functions of 
the splitters SCj and the combinators CSj are inverted 
when using passive components, so that said compo- 
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nents may continue to be unchanged, tn this case, how- 
ever, the optical switching means applied, whether 
combined with ampJ Tiers or not must be suitable for bi- 
directional operation. In FIG. 3, there is schematically 
shown a part of the protection configuration as depicted 
in FIG. 2, in which the optical switches WSj and PS, are 
replaced by bi-directional versions, namely, optical 
switches WS ) and PS j. 

The descnbed protection configurations are of par- 
ticular advantage in tree-shapedly branched optical net- 
works having large numbers of network connections, 
and therefore having a high degree of splitting. There- 
fore, the optical switches applied are preferably com- 
bined with optical ampfifiers. As such a corribinatfon of 
an optical on/off signal switch and an optical amplifier, 
there may be appGed, ag.. an erbiurn-doped fibre 
amplifier (EDFA). A bidirectional version of such an 
ED FA applied as switch is disclosed, e.g., in reference 
[5|. As integrated ernbodirnerrt for such an optical 
swrtdVampfifier, there may be appGed, ag., a semicon- 
ductor laser amplifier (SCLA). as descnbed in reference 

M. 

Claims 

1. Optical-connection network having a protection 
configuration for applying a protection principle 
based on dual accessibility, such as the dual-hom- 
ing principle, comprising: 

a first and a second access node, 

a first group of optical network connections, 

a first passive tree-shapedly branched access 

network of optical connections between an 

access port of the access network and the first 

group of optical network connections, 

a first feed network provided with a first end 

coupled to the first access node, and with a 

second end coupled to the optical access port 

of the first access network, and 

a second feed network provided with a first end 

coupled to the second access node, and with a 

second end coupled to the optical access port 

of the first access network, 

with the first feed network providing for a first 

operational connection to the optical access 

port of the first access network, and the second 

feed network providing for a first protection 

connection to the optical access port of the 

access network for use upon failure of the first 

operational connection. 

characterised in that the optical-connection 
network further comprises: 
first protection switching means for switching 
over the first operational connection to the first 
protection connection upon failure of the first 
operational connection, 

a second group of optical network connections, 
and 



a second passive tree-shapedy branched 
access network of optical corrections between 
an access port of the second access network 
and the second group of optical network con- 

5 nections, and that the second end of the sec- 

ond feed network is also coupled to the access 
port of the second access network, with the 
second feed network providing tor a second 
operational connection for the second access 

io network. 

2. Optical-connection network according to claim 1. 
characterised in that the second end of the first feed 
network is also coupled to the access port of the 

75 second access network and at the same time pro- 
vides for a second protection connection for the 
second access network, and 
that the optical-connection network further com- 
prises second protection switching means for 

20 switching over the second operational connection 
to the second protection connection upon failure of 
the second operational connection. 

3. Optical-connection network according to claim 2, 
25 characterised in that the first protection switching 

means comprise: 

a first optical switching member included in the 
coupling of the second end of the second feed 

30 network to the access port of the second 

access n etwork, for switching the second oper- 
ational connection on/off, and 
a second optical switching member included in 
the coupling of the second end of the second 

35 feed network to the access port of the first 

access network tor switching the first protection 
connection on/off, and 

that the second protection switching means 
comprise: 

40 a third optical switching member included in the 

coupling of the second end of the first feed net- 
work to the access port of the first access net- 
work for switching first operational connection 
on/off, and 

45 a fourth optical switching member included in 

the coupling of the second end of the first feed 
network to the access port of the second 
access network for switching the second pro- 
tection connection on/off, 

so with, for using the first protection connection, 

the second switching member and the third 
switching member being on and off , respec- 
tively, and, for using the second protection con- 
nection, the fourth switching member and the 

55 first switching member being on and off, 

respectively. 

4. Optical-connection network according to claim 3, 
characterised in that at least one of the access net- 
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works corrprises a number (M^1) of tree-shapedly 
branched connection parts, with each connection 
part being provided with a separate access port 
with the second end of both the first and the second 
feed network by way of optical splitting members 5 
having separate couplings to the separate access 
ports of the connection parts, and with the switch- 
ing members in question comprising a number of 
optical switches corresponding to the number of 
connection parts, one in each separate coupfing. w 

5. Optical-connection network accorcfing to claim 4, 
characterised in that at least one of the switches is 
constructed as an on/off-switchabie signal ampli- 
fier, is 

6. Optical-connection network according to claim 4, 
characterised in that the optical connections in the 
network are bi-directional connections, and that at 
least one of the optical switches is constructed as a 20 
bi-directional on/off -switchabJe signal amplifier. 

7. Optical-connection network having a protection 
configuration for applying a protection principle 
based on multiple accessibility, such as the dual- 2s 
homing principle, comprising a number (Nte2) of- 
access nodes, a corresponding number of groups 

of optical network connections, and a correspond- 
ing number of separate subnetworks, with a j-th 
subnetwork (for each j = 1 ,--,N) comprising: so 

a passive tree-shapedly branched access net- 
work of optical connections between an optical 
access port of the access network and a j-th 
group of optical network connections, and 35 
a feed network provided with a first end cou- 
pled to the j-th access node and with a second 
end coupled to the optical access port of the 
access network, which feed network provides 
for an operational connection of the j-th access 40 
node to the optical access port of the access 
network, 

characterised in that the second end of the 
feed network of a j-th subnetwork is at the 
same time coupled to an optical access port of 45 
the access network of a k-th subnetwork (k * j), 
with the feed network of the j-th subnetwork 
providing for a protection connection for the k- 
th subnetwork for use upon failure of the oper- 
ational connection of the k-th subnetwork, and so 
that the j-th subnetwork further comprises pro- 
tection switching means for switching over 
upon failure of the operational connection of 
the k-th subnetwork to the protection connec- 
tion by way of the feed network of the j-th sub- ss 
network. 

8. Optical-connection network according to claim 7, 
characterised in that the protection switching 



means of each j-th subnetwork (for j = 1.-.N) com- 
prise: 

- a first optical switching member inducted in the 
coupling of the second end of the feed network 
to the access port of the access network, for 
switching the operational connection of the j-th 
subnetwork on/off. 

- a second optical switching member included in 
the coupling of the second end of the feed net- 
work to tr« access rjort of the access network 
of the k-th subnetwork for switching the protec- 
tion connection for the k-th subnetwork on/off, 
and 

- a control member for separately corrtrolfing the 
first and second optical switching members, 
and 

in that the control member of the j-th subnet- 
work is coupled to the control member of the k- 
th subnetwork, 

with, for using the protection connection by way 
of the feed network of the j-th subnetwork, the 
second optical switching member of the j-th 
subnetwork being on, and the first optical 
switching member of the k-th subnetwork being 
off. 

9. Optical-connection network according to claim 8, 
characterised in that at least the access network of 
the k-th subnetwork comprises a number (M^1) of 
tree-shapedly branched connection parts, each 
connection part provided with a separate access 
port, with the second end of both the first and the 
second feed network having, by way of optical split- 
ting members, separate couplings to the separate 
access ports of the connection parts, and with the 
switching members in question including a number 
of optical switches corresponding to the number of 
connection parts, one in each separate coupling. 

10. Optical-connection network according to claim 9, 
characterised in that at least one of the optical 
switches is constructed as an on/off -swrtchaWe 
optical signal amplifier. 

11. Optical-connection network according to claim 9, 
characterised in that the optical connections in the 
network are bi-directional connections, and 

that at least one of the optical switches is con- 
structed as a bi-directional on/bff-switchable optical 
signal amplifier. 
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